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ABSTRACT 
Good user satisfaction facilitates a company to confirm its value and also is the key to se-
cure customer loyalty and achieve the goal of competitive advantage. User satisfaction can be 
measured by many market research techniques. A common approach nowadays is usability test-
ing. In the process of the measurement of user satisfaction, we believe the impact of gender dif-
ference cannot be ignored. Because of the physical and psychological differences between men 
and women, their perceptions of things are also affected. Thus, taking this effect into account 
during the usability testing process may be helpful in the evaluation of a product.  
In addition, the use of a questionnaire as a survey method was widely used and proven ef-
fective in previous studies to collect data from users in many fields, such as internet service, digi-
tal equipment, public transportation, housing, banking industry, etc. A well-designed question-
naire has a positive impact on user’s comprehension of the questions and the whole user testing 
process. Researchers have been developing good solutions to help respondents understand the 
questionnaire. Some studies also attempted different survey methods to help respondents answer 
image-based surveys and video-based Web surveys. 
This paper reports a tool study of people’s gender influence on subjective perception in a 
drill usability testing based on the questionnaire survey method, and it reports how the percep-
tion and survey influence their feedback. 
To determine the characteristics of an electric drill that the user prefers, we designed a 
questionnaire survey for people who possibly have a demand for an electric drill to meet the 
needs of daily work and life in the future. The questionnaire was used for two purposes: one was 
to ask the participants to rate the comfort level of their muscles in the experiment, and another 
was to collect their feedback on the design and form of the questionnaire itself. In this study, we 
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tested their satisfaction with different concerns of three different makes and models of electric 
drills. This study has three assumptions. The first one is that male participants and female partic-
ipants have different concerns about the use and purchasing of drills. The second one is that a 
questionnaire survey can influence the decision participants make for product selection. The 
third one is that, compared to the electronic form questionnaire with only questions, visual assis-
tances help make it easier for participants to understand the questions and review the experience. 
The results show in this case that gender difference has no significant impact on the fea-
ture concerns of the drill, even the drill preference and the total evaluation of the drill. The re-
sults regarding the second hypothesis show the questionnaire did not have a significant impact on 
people’s preference of the drill but did help them to make easy and better decisions. For the sur-
vey method comparison, the results show the video survey was not accepted by half of the partic-
ipants. The best questionnaire form was to have questions with image assistance, which effec-
tively helped participants better understand the questions. 
Even though these results may not be very helpful in the development of the usability of 
power tools due to some limitations in the study, the survey method part could be a reference to a 
future study in helping with questionnaire design and development.  
Future related work could also consider the limitation of this study as a reference to help 
develop better investigation. 
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CHAPTER 1.    INTRODUCTION 
In recent decades, user satisfaction has become an important issue for commercial and 
public service organizations (Fečiková, 2004). For firms in the market, achieving better user sat-
isfaction by making effort to meet their customers’ demands is the key to ensure their survival, 
secure customer loyalty and achieve the goal of competitive advantage (Imam, 2014; Sweis et 
al., 2013; Atarodian, 2013). Good user satisfaction facilitates a company to confirm the previous 
efforts and constantly generate valuable products into the market. Analysis of user satisfaction 
was found useful for the improvement of products and services (Li et al., 2010). User satisfaction 
can be measured by many market research techniques, such as user satisfaction survey method-
ologies, focus groups to study user satisfaction issues, standardized packages for monitoring user 
satisfaction, and various computer software (Fečiková, 2004).  
In recent years, questionnaire survey method was widely used and proven effective to 
collect data from users in many fields, such as internet service, digital equipment, public trans-
portation, housing, banking industry, etc. (Isaac et al., 2017; Varsaluoma & Sahar, 2014; Imam, 
2014; Sweis et al., 2013; Atarodian, 2013). This research reports a power tool study of partici-
pant’s subjective visual and haptic (relating to touch) perception in a screw driving task based on 
the questionnaire survey method, and it reports how the perception influenced their feedback of 
different power tool products. Because a power drill is a common tool in industry and has a 
growing market size of usage, it was selected as the experimental equipment of this study. 
1.1 Gender Difference Influence 
In the process of the measurement of user satisfaction, the feedback caused by gender dif-
ferences cannot be ignored. During the process of purchasing, gender difference always has a 
significant impact on the results (Coley & Burgess, 2003, Kruger & Byker, 2009). From the per-
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spective of evolutionary psychology, the gender difference is not only because of the structural 
differences between brains, bodies and genetic variations but also derived from the phenomenon 
that men and women have faced different adaptive problems over human evolutionary history 
(Buss, 1995). Among our early ancestors, men were often responsible for hunting activities in 
groups based on their physical advantages, while women were responsible for gathering fruits, 
tubers, and other edible resources in groups, as well as taking care of and raising offspring 
(Tifferet & Herstein, 2012, Marlowe, 2007). As time goes on and society develops, this kind of 
role division gradually evolved into the fact that modern males pay more attention to the im-
provement of self-capability and skills and the psychology of pursuing mastering and controlling 
things. Females, on the other hand, focus more on details and aesthetic, showing an advantage in 
maintaining emotions and family life. Moreover, in the process of processing information, wom-
en are more likely to attempt to gather all available information, while men tend to rely on a sin-
gle cue which is readily available during processing (Kempf et al., 2006). Therefore, influenced 
by these psychological differences, men and women also have different concerns about con-
sumption. For instance, when purchasing a product, male consumers consider more about their 
needs and motivations with less patience to compare with the competitors, while female consum-
ers are more susceptible to other external factors, such as shopping environment, product market-
ing, practical value, emotion, and other competitors. In this study, in order to further understand 
the gender difference in the consideration of purchasing a hand tool product, a drill usability test 
was conducted to determine the different concerns of the same product between male partici-
pants and female participants. 
1.2 Usability of hand tools 
Usability testing is a common way to evaluate the usability of a product or service in 
many fields. It requires the participation of real people, and an interaction with the objects to be 
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tested. In recent decades, researchers have done different investigations based on the usability of 
hand tools. Kuijt-Evers et al. in a study investigated the factors which influence the comfort in 
using hand tools. They found that user’s comfort in using hand tools is most related to the tool’s 
functionality and followed by physical interaction between the users and the tools and appear-
ance (Kuijt-Evers et al., 2004). Two years later, in a hand tools study by the same group of peo-
ple, the differences of the comfort descriptors between different kinds of hand tools was further 
indicated. They conducted the study with hand tools such as screwdrivers, paintbrushes, and 
handsaws and concluded several most important comfort descriptors from the subjects such as 
‘Has a nice feeling handle’, ‘fits the hand’ and ‘offers a high task performance’ (Kuijt-Evers et 
al., 2007).   
In another usability study, a strong association between safety and usability perception 
was found. Participants rated tools differently in terms of perceived tool usability and safety 
within class of tools. The differences in ratings did not appear to be driven by the tool design or 
dimensions, but the differences in personal experience and reported confidence with use of the 
tools (Seol, 2005). This study mainly identified the positive correlation between the safety and 
usability of hand tools and personal experience. In addition, in more recent research, Matthiesen 
et al. conducted a study on the usability of power tools based on the influence of the tool brands. 
The study indicated a significant brand influence with a strong positive effect on well-known 
brands and a negative effect on unknown brands (Matthiesen et al., 2018). This conclusion 
brought more possibilities to the evaluation of power tools.  
Just like the studies above, most researchers consider the usability of hand tools based on 
the tool’s functionality, appearance, and subjects’ perception and experience. However, a rela-
tionship was not disclosed between subjects’ gender difference and their preference in purchas-
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ing hand tools. Therefore, because of the psychology difference between males and females, a 
possibility of preference difference in the selection of drills may exist. 
1.3 Power Drill in Industry 
In this era of rapid industrial development, as a very common tool in the industry field, 
the power drill always plays an important role and has huge market demand. Because of the huge 
market demand and the nature of the drilling work, the quality of an electric drill becomes quite 
important and competitive in the industry. A power drill is a drill driven by an electric motor that 
rotates a replaceable drill bit to make a hole in wood, plastic, metal or other materials (Fix-It 
Club, 2007). It is widely applied in the construction industry, medical field, and geological work. 
For different purposes in the industrial field, power drills are mainly classified into four types: 
corded drill, cordless drill, hammer drill, and rotary drill. Among these four types, corded drills 
and cordless drills are two typical tools with a pistol-grip design. This research focuses on the 
cordless drill which is becoming much more popular in household usage nowadays. A cordless 
drill, also known as a drill driver, is a portable electric drill with a rechargeable lithium-ion bat-
tery or a nickel-chromium battery. This kind of power drill is designed to be easily used for driv-
ing in and out of screws and drilling all kinds of metal and wood. It does not need an external 
power supply when working, so it is suitable for carrying and using in the field even without a 
power supply. As the demand for cordless drills is going high, the number of competitors in the 
market is increasing. With plenty of similar products existing in the market, users always prefer 
the best one according to their opinions. There are many reports online such as DrillPressView, 
PowerToolBuzz, CordlessDrillZone, Consumer Reports, etc. that reflect user reviews of some 
common brands of cordless drills with the ranking of the best. It seems lots of reasons show why 
the brands of drills correspond to their ranking. However, it is obvious to see that there is not a 
fixed ranking which really reflects the best and the worst. Each report reflects the ranking from 
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different angles according to a user review. Some of them do not provide the details of the user 
feedback, which makes it difficult and inconvenient for further users to make the right decision. 
In this study, for a better comparison of power drills’ usability and to better understand what us-
ers think about the product in a certain environment, the user’s gender, questionnaire’s influence, 
and drill types were considered as three major factors.  
A screw driving task with given tools was conducted. Three power drills from highly rat-
ed brands—Milwaukee 2702-20 M18, Makita XPH12 and Porter Cable PC1801D—were select-
ed for the drill’s usability testing. All these drills are similar in some features and functions but 
still have some noticeable differences such as control, appearance and comfort. In order to better 
understand these differences between the three power drills, product analysis based on usability 
were conducted. All three drills were 18V cordless multi-mode drills with a pistol-grip design 
and two-speed options. Milwaukee 2702-20 is the medium size among the three selected drills 
and weighs 3.9 pounds with battery. Makita XPH12 is the smallest size among the three selected 
drills and weighs 4.0 pounds with battery. Porter Cable PC 1801D is the biggest size among the 
three selected drills and weighs 5.1 pounds with battery. The specifications of all three power 
drills were found from the user manual and some review websites (milwaukeetool.com, makita-
tools.com, drillanddriver.com).  
1.4 Questionnaire Survey Comprehension 
Survey as a methodology of data collection, plays a vital role in the usability testing pro-
cess. A survey usually can be classified into two methods, quantitative and qualitative, depend-
ing on the nature of the research (Andres, 2012; Groves et al., 2011). Quantitative method gath-
ers either the descriptive statistics data, which describes the size and distributions of various at-
tributes in a population, or the analytic statistics data, which measures how two or more variables 
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are related, while the qualitative methods focus on gathering information with deep understand-
ing of the perspectives of the subjects (Groves et al., 2011). In this study, to better understand the 
relation between each variable, quantitative method was used.  
Commonly, to collect the data, a survey can be divided into two categories: the question-
naire and the interview (Trochim & Donnelly, 2001). Questionnaire is usually used for a large 
sample size with simple and easy-answer questions, while the interview is used for gathering the 
information based on the personal’s viewpoint and more details. In consideration of the types of 
data and time factor, in this study, we use the method of mixing questionnaire and interview.  
The questionnaire types have been divided into many different versions, such as mail, 
telephone, and electronic surveys. An interview can be conducted in person (face-to-face), over 
the phone, or through collaboration technologies such as chat (Wilson, 2013). Before the explo-
sive development of the Internet, mail and telephone were the two traditional questionnaire ver-
sions people used for collecting data and feedback in research. Nowadays, the electronic ques-
tionnaire as a very common type of survey is widely used in the research process and product 
evaluation. In this process, a good questionnaire can help users efficiently understand all the 
questions and generate effective results for further analysis of the study. A terse and well-
designed questionnaire not only depends on the question itself but also the respondents’ compre-
hension of it. In a summary of survey methodology made by Redmiles et al. in 2017, respond-
ents’ comprehension is the first step of the process of responding to a given questionnaire or in-
terview item, while the other three steps are related to how the respondents process the infor-
mation provided into the question and report their answer (Redmiles et al., 2017). To better un-
derstand the survey questions, users not only base their answers on the comprehension of com-
mon vocabulary, but also on the terminology in terms of the research field. In this segment, sub-
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jects’ comprehension of the questions directly influences their answers and feedback of the ques-
tionnaire, which could result in the later data analysis process in either an anticipated result or 
not. Comprehension ability is closely related to background knowledge, personal experience, and 
learning ability.  
Many factors can influence this process such as word choice, question context, survey 
length, specific study modes (e.g. online or face-to-face) etc. (Redmiles et al., 2017). Among 
these factors, word choice is very important to help respondents successfully complete the ques-
tionnaire. Otherwise, it could cause potential problems and have a bad impact on the data collec-
tion. Therefore, researchers have been exploring solutions to help respondents understand the 
terms in the questionnaire. Bradburn et al. found that identifying and using terms which respond-
ents are more familiar with is feasible and resulted in more accurate responses (Bradburn et al., 
1979). In addition, focus groups and questionnaire pre-testing were also developed to help ensure 
respondents consistently read and understand the definition (Tourangeau et al., 2000; Forsyth et 
al., 2004; Presser et al., 2004; Groves et al., 2011; Redmiles et al., 2017). Graesser et al. also de-
veloped a Web facility called Question Understanding Aid (QUAID) that assists survey method-
ologists in identifying problems with the wording syntax and semantics of questions on ques-
tionnaires (Graesser et al., 2006). These studies were based on revising the terms themselves in 
the questions, but what if using other tools such as with an image to describe the terms in the 
questionnaires to help the respondents to understand the questions with the terms hard to be 
changed?  
Many empirical studies have attempted different approaches to improve comprehension 
ability during learning process. Some student-oriented studies started with the improvement of 
the subjects’ self-capability through teaching them reading skills, while others mainly directed to 
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people with dyslexia provided visual and aural assistance tools such as image and audio (Lei et 
al., 2010; Koch & Eckstein, 1991; Woolley, 2010; Clark et al., 1984). The results of these studies 
did show a positive effect on improving comprehension. However, most of the studies were con-
ducted from the subjects’ own perspective. Very little research started with the questionnaire and 
amount of the reading material, except for experiments directed to the specific populations. 
In addition, to better understand how well a user answers the questions, some previous 
studies conducted the survey with a video in it. Fuchs and Funke conducted an experiment which 
randomized comparison of a traditional text-based Web surveys to a Web survey containing vid-
eos of an interviewer reading the questions to the respondents. However, although the results 
showed the respondents really enjoyed the video, the author still did not recommend to adopt this 
method in a Web survey, because it did not provide compelling evidence that the Web survey 
with the video would yield superior quality data, which also cost more and benefit less (Fuchs & 
Funke, 2007). Moreover, Shapiro-Luft & Cappella also indicated in a related investigation that 
include videos within the Web survey has the potential to undermine the accuracy of study find-
ings and distort the representative nature of the study sample due to some objective factors, such 
as the ability to view videos and the test environments of the respondents (Shapiro-Luft & Cap-
pella, 2013).  
However, in another study of displaying video in Web surveys, the authors compared the 
influence of two survey modes (one with image and the other one with video) on prompting re-
spondents’ memories and indicating their recall of television advertisements, and found that the 
video-based question format was more effective than image stimuli (Mendelson et al., 2017). 
These results indicated the possibility of using videos in Web survey to gather data. Although 
these studies were related to the comparison of survey mode with videos, there is little existing 
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study of video-based survey in usability testing process. In the present study, to better compare 
the influence of survey methods in a usability testing, videos were added into the process to help 
participants answer the questionnaires. 
This study compared three different forms of questionnaires, all with the same questions, 
to test the difference in participant’s comprehension and final results. The first form of the ques-
tionnaire only consisted of questions. The second one consisted of images to assist understand-
ing. The third one consisted not only of images as an assistance tool but also a video that showed 
the experimental process to help participants answer the questions.  
1.4 Research Hypothesis 
Based on the preceding information regarding each drill’s usability and the design of the 
questionnaire, there are several hypotheses which include: 
1. Female participants and male participants pay separate regard to different features of 
power drills, both using and purchasing conditions, as well as have different percep-
tions of the same features. 
2. The questionnaire influences the decisions participants make for product preference. 
3. A questionnaire with visual assistances helps participants better understand the ques-
tions and review the process of the experience. 
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CHAPTER 2.    METHODS 
2.1 Participants 
A total of 36 volunteers participated in this study (18 males and 18 females). The partici-
pants were recruited through verbal announcements, fliers, and word-of-mouth. All the partici-
pants were local residents over 18 years old, able to read and speak English, and able to operate a 
hand-held electric drill. 28 of the participants had experience of using power drills. The data 
from one male participant was excluded due to equipment failure. 
2.2 Equipment 
Three cordless power drills with battery, Milwaukee 2702-20 (Figure B1), Makita 
XPH12 (Figure B2), and Porter Cable PC1801D (Figure B3) were selected for the comparison of 
the usability in this study. All three drills were setup in screwdriver mode and same speed level 
before the test. 
Pieces of lumbers were set up for participants to finish the drive-in and drive-out process 
of the screws (Figure B4).  
A box of star flat-head deck screws (hundreds of screws) were used in the experiment for 
participants to drill into the surface of the lumber (Figure B5). 
Different sizes of gloves and goggles were provided to participants to avoid injury in the 
experiment (Figure B6). 
Seven electronic questionnaires (Appendix: C) with two forms (with and without images) 
with exactly the same questions were conducted in this study. Six of them collected the feedback 
of a participant’s perception of their body and hand muscles. The other one collected feedback 
on the comparison of the three tools. 
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A video was showing a tester who was testing the same screw driving task as the partici-
pants with all three drills. 
2.3 Procedures 
Participants were evenly divided into three groups (one with the classic questionnaires, 
one with the questionnaires with images, and the other one with the questionnaires with images 
and videos) and did the same screw-driving task. Before the experiment started, participants 
were given gloves and goggles to avoid injury in the experiment. At the same time, the partici-
pants were introduced to the entire experiment process and how to safely operate the power drill 
to drive screws into the wood surface. The participants then were randomly assigned the experi-
mental drills to finish the training process before the formal test. During this process, participants 
had to finish the drive-in and drive-out of the screws from the assigned wood board surface with 
at least 2 screws for each tool. Then after a 2-minute break, the formal test start. Participants with 
a certain assigned number were asked to fill out an electronic questionnaire with or without im-
ages regarding their feeling about muscles.  A timer was used to record the time participants 
spent on the questionnaire. Then, same as before, the participants were assigned the power drills 
in a random order as conducted in advance. Then a timer was used to record the time participants 
spent on the driving task. In the process, participants used assigned drill to drive 9 three-inch-
long screws into a non-treated 4x1.5x2 (4 inch long, 1.5 inch wide, and 2 inch thick) wood piece, 
and then reverse-drive the screws out. After the screw driving task, the participants were given 
the same electronic questionnaire regarding their feeling about muscles to fill out. Then partici-
pants had a 2-minute break before the start of the next one. The participants repeated the ques-
tionnaires and screw driving task for the second and third assigned power drills. After that, par-
ticipants were also asked to fill out a questionnaire regarding their experience of the test. After 
the questionnaires were completed, several additional questions were in a short face-to-face in-
12 
 
terview (about 5 minutes) with the participants asking how they felt regarding the whole task 
process (including both the screw-driving task and the questionnaire task). A voice recorder on 
mobile phone was used to record the answers from the participants in the short interview. When 
the interview was completed, the participants ended the experiment (Figure B7).  
2.4 Data Analysis 
In the present study, independent and dependent variables were divided into three condi-
tions (gender difference comparison, survey method comparison and survey influence) according 
to the hypotheses. Under the gender difference comparison condition, the independent variable is 
participants’ gender and drill, and the dependent variables are feature concern, total scores of 
each drill and drill preference.  Under the survey method comparison condition, the independent 
variable are survey methods which included the classic survey, the survey with images and the 
survey with both images and videos, and the dependent variables are the time (unit in seconds) 
participants spend on each survey method, and if the survey helped participants’ understanding. 
Under the survey influence condition, the independent variable is the test type, which included 
drill alone and drill with survey and the dependent variable is drill preference (Table A1). 
The statistical software JMP Pro 15 was selected for analyzing the data in this study. The 
mean differences, chi-square and p-value were used to validate the data. The researchers used 
Chi-Square, Two-Way ANOVA, and Two-Sample t-Test to find the mean difference and the in-
teraction between these categories.  
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CHAPTER 3.    RESULTS 
3.1 Gender Difference Comparison 
3.1.1 Female vs. Male in Feature Concerns on Using Drills 
When comparing the feature concerns among our participants on using drills, the assump-
tions were that the sample was randomly drawn from the population, the observations were inde-
pendent of each other and all expected values were at least 5. The mosaic plot was used as the 
way of visualizing contingency tables. The mosaic plot consists of rectangles that represent the 
cells in a contingency table (Hofmann, 2008). In Figure B2, the plot shows the number of partic-
ipants choosing each feature by different widths of the rectangle bars. For example, the handle 
design bar is wider than battery because the number of female participants who chose handle de-
sign (which is 15) is more than the number of female participants who chose battery (which is 7). 
For the result, the plot shows us that for battery and service life, there’s a larger proportion of 
male participants than female participants; for speed, there’s larger proportion of female partici-
pants than male participants; for orientation, power, switch and weight, there’s almost the same 
proportion between female participants and male participants. The p-value (p = .9220) shows 
there was no statistically significant evidence that the distribution of gender is not equal among 
the different feature concerns on using drills (Figure B8). 
3.1.2 Female vs. Male in Feature Concerns on Purchasing Drills 
When comparing the feature concerns among the participants on purchasing drills, the as-
sumptions were that the observations were independent of each other and over 80% of expected 
values were at least 5. The mosaic plot showed that only for light preference, there was a larger 
proportion of male participants than female participants; for orientation preference, price and 
switch, there was almost the same proportion between female participants and male participants. 
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The p-value (p = .9717) shows there was no statistically significant evidence that the distribution 
of gender was not equal among the different feature concerns on purchasing drills (Figure B9). 
3.1.3 Female vs. Male in Best Selection on Using Drills 
When comparing the best drill selection among the participants, the assumption was that 
the observations were independent of each other. The chi-square test showed that there were 
20% of expected values count less than 5, which means there were existing small expected num-
bers which made the p-value invalid in chi-square test. Therefore, Fisher’s Exact Test was used 
in this case to get more accurate results. In Fisher’s Exact Test, the p-value (p = .7178) shows 
there was no statistically significant evidence that the distribution of gender was not equal among 
the different drills (Figure B10).  
3.1.4 Female vs. Male in Worst Selection on Using Drills 
When comparing the worst drill selection among our participants, the assumption was 
that the observations were independent of each other. The chi-square test showed that there were 
20% of expected values count less than 5, which means there were existing small expected num-
bers which made the p-value invalid in chi-square test. Therefore, Fisher’s Exact Test was used 
in this case to get more accurate results. In Fisher’s Exact Test, the p-value (p = 1.0000) shows 
there was no statistically significant evidence that the distribution of gender is not equal among 
the different drills (Figure B12). 
In addition, the results also showed some major factors participants considered when they 
chose the best and the worst drill, which included drill weight, control and comfort. Among these 
major factors, for the best selection, the p-value (p = .4036) shows there was no statistically sig-
nificant evidence that the distribution of gender was not equal among the consideration of differ-
ent factors in drill selection (Figure B11); for the worst selection, the chi-square test showed that 
there were 20% of expected values count less than 5, which means there were existing small ex-
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pected numbers which made the p-value invalid in chi-square test. Therefore, Fisher’s Exact Test 
was used in this case to get more accurate result. In Fisher’s Exact Test, the p-value (p = .8162) 
shows there was no statistically significant evidence that the distribution of gender was not equal 
among the consideration of different factors in drill selection (Figure B13). 
3.1.5 Female vs. Male in Selection on Purchasing Drill 
When comparing the drill selection for daily purchase among the participants, the as-
sumption was that the observations were independent of each other. The chi-square test showed 
that there were 20% of expected values count less than 5, which means there were existing small 
expected numbers which made the p-value invalid in chi-square test. Therefore, Fisher’s Exact 
Test was used in this case to get more accurate results. In Fisher’s Exact Test, the p-value (p = 
1.0000) shows there was no statistically significant evidence that the distribution of gender was 
not equal among the different brands of drills (Figure B14). 
3.1.6 Female vs. Male in Total Scores of Drills 
When comparing the mean of the total scores (the sum of control level scores, shape de-
sign scores, and comfort level scores from three different questions in the user experience feed-
back questionnaire) of female and male rates for each drill, the researchers observed the mean 
difference of -0.1492 (Makita = 0.4249, Milwaukee = -0.1961, Porter Cable = -0.6765) (Figure 
B15).  The samples were independent and fit the normality and equal variance assumption (Fig-
ure B16). The difference was statistically significant for the drill because the p-value is p = .0027 
(Figure B17). The Eta squared of drill is 0.1114, which can identify as large effect size. It means 
the relationship between Drill and the Total Scores of Drills were strong. However, since the p-
value (p = .7366) was greater than 0.05, the mean difference of gender in the total scores of drills 
was no statistically significance (Figure B17). 
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3.2 Survey Methods Comparison 
3.2.1 Classic vs. Picture assistant Spend Time 
When comparing the mean of spend time between the classic survey method and picture 
assistance survey method, the participants filled out the survey before testing each drill, and we 
observed a difference of -20.847 (time in seconds), which means the mean spend time in the 
classic survey method is 20.847 seconds longer than in the picture assistance survey method. The 
difference was not statistically significant (Figure B18). For the survey participants filled out af-
ter testing each drill, we observed a difference of -24.153 (time in seconds), which means the 
mean spend time in the classic survey method is 24.153 seconds longer than in the picture assis-
tance survey method. The difference was not statistically significant (Figure B19). For the partic-
ipants only filled the survey after the test, we observed a difference of -41.67. The difference was 
not statistically significant (Figure B20). 
3.2.2 Participant comprehension of All Three Survey Methods 
When comparing the participant comprehension of all three survey methods (classic, pic-
ture assistance, picture & video assistance), the assumptions were that the observations were in-
dependent of each other and all expected values were at least 5. The mosaic plot showed that in 
the question asking the participants, who test the picture assistance method, if they noticed the 
name of muscles, there was a larger proportion of answers ‘No’ than ‘Yes’. In the question ask-
ing if the pictures helped to understand the questions, almost all participants answer ‘Yes’.  In 
the question asking the participants, who tested the classic method, if they understood the name 
of muscles, the majority of participants answered ‘Yes’. In the question asking the participants, 
who tested the picture & video assistance method, if the videos help to answer the questions, 
there was the same proportion of ‘Yes’ and ‘No’ (Figure B21), which means the questionnaire 
with video assistance was not preferred by half of the participants. The p-value (p = .0094) 
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shows there was statistically significant evidence that the distribution of participant feedback is 
not equal among the different survey methods (Figure B21).  
3.3 Drill with Survey vs. Drill Alone Preference Difference 
3.3.1 Best Drill Selection  
When comparing the best drill preference by survey effect among the participants, the 
mosaic plot shows that there is not an obvious difference between the preference of all three 
drills among the participants. The chi-square test showed that there were 20% of expected values 
count less than 5, which means there were existing small expected numbers which made the p-
value invalid in chi-square test. Therefore, Fisher’s Exact Test was used in this case to get more 
accurate results. In Fisher’s Exact Test, the p-value (p = .7868) shows there was no statistically 
significant evidence that the distribution of drill preference was not equal among the method of 
drill alone and the method of drill with the survey. 
3.3.2 Worst Drill Selection  
When comparing the worst drill preference by survey effect among the participants, the 
mosaic plot shows that there is not an obvious difference between the preference of all three 
drills among the participants. The chi-square test showed that there were 20% of expected values 
count less than 5, which means there were existing small expected numbers which made the p-
value invalid in chi-square test. Therefore, Fisher’s Exact Test was used in this case to get more 
accurate results. In Fisher’s Exact Test, the p-value (p = .6394) shows there was no statistically 
significant evidence that the distribution of drill preference was not equal among the method of 
drill alone and with the survey. 
3.4 Other Findings 
We also observed some additional results from the experiment. From our participant 
feedback, the lumber’s texture and testing position were two factors the participants mentioned 
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more in the short interview. This could be associated with the perception and the effect of the 
drill usage. The same kind of wood (lumber) used in the experiment was found to have incon-
sistent softness and hardness. Therefore, the participants easily perceived different degrees of 
force when different drills were used. 
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CHAPTER 4.    DISCUSSION 
In this study, three hypotheses were conducted: (1) Female participants and male partici-
pants pay separate regard to different features of power drills, both using and purchasing condi-
tions, as well as have different perceptions of the same features. (2) The questionnaire influences 
the decisions participants make for product preference. (3) A questionnaire with visual assistanc-
es helps participants better understand the questions and their review of the process of the expe-
rience. All three hypotheses have been partially supported and are discussed below. 
 
4.1 Hypothesis 1: Female participants and male participants pay separate regard to dif-
ferent features of power drills, both using and purchasing conditions, as well as have dif-
ferent perceptions of the same features. 
When looking for whether gender has effects on selecting drills, formally the question is: 
does the proportion of participants who select particular drills differ across the gender difference 
in our dataset? 
To validate this hypothesis, we compared and plotted the proportion of feature concerns 
on different conditions (using and purchasing), the preference of drill selections 
(best/worst/purchasing), and the total scores participants rated for the drills.  
However, all the results in this sections showed no significant influence in gender differ-
ence on the evaluation of power drills.  
A possible explanation for this is that the effect of gender difference on the evaluation of 
power drills is too small to inspect by such a small sample size. Even though in the case of fea-
ture concerns, basically female participants and male participants did not show significant differ-
ences in using conditions (p-value = .9235), we can still see the obvious difference between fe-
male participants and male participants in the portions of some features such as battery and ser-
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vice life of a power drill. Another possible explanation could be the personal experience. In a 
previous study mentioned in the usability of hand tools section, the differences in ratings of tools 
appear to be driven by the differences in personal experience and reported confidence with use of 
the tools (Seol, 2005). It showed people who have had confident experiences in using a tool 
would have a positive impact on the rating of the usability of it. In other words, people may give 
higher evaluation in the tools they have had a good experience before. It can be a possible reason 
why in the preference of drill selections (best selection, worst selection and purchasing selection) 
and the total scores participants rated for the drills did not show significant differences between 
male participants and female participants. 
 
4.2 Hypothesis 2:  A questionnaire influences the decisions participants make for prod-
uct preference. 
To validate this hypothesis, we compared and plotted the proportion of preference of the 
drills under two conditions – drill alone and drill with the usability experience feedback survey. 
In general, our participants did not show significant preference differences of each drill after do-
ing the survey (Best Selection: p-value = 0.7667, Worst Selection: p-value = 0.6011), which 
means the survey did not significantly influence the decision participants made in 
their drill preference. 
However, the results supported this hypothesis with participant feedback in the short in-
terview at the end of the experiment. Almost 83.33% of participants considered the survey 
helped them to easily make a better decision on drill selection. A possible explanation for this 
could be before doing the survey, participants had a preliminary decision on the preference of the 
drills through the test. The questions in the survey regarding the experience of using three drills 
may have helped them confirm the selection in a short term. The only factor on the usability ex-
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perience feedback survey which may have had impact on participants’ decision is the price, 
which could also help them make a better choice. 
 
4.3 Hypothesis 3: A questionnaire with visual assistances helps participants better un-
derstand the questions. 
To validate this hypothesis, we compared participant feedback from all three groups 
(classic, image assistant, and video assistant) at the end of the experiment.  Our results supported 
this hypothesis with a significant difference between the classic survey and the survey with the 
image assistance (p-value = 0.0053). In the group with image assistance, almost all participants 
believed images helped them understand and answer the questions. This result may be explained 
by the possibility that image can deliver information faster than text. The interesting thing is, in 
the process of filling out the questionnaires with images, over half of the participants did not no-
tice the related terms in the questions. In contrast, people felt it was more difficult to answer the 
questions due to some unfamiliar words. 
The second part of this hypothesis was not supported in the group with video assistance. 
Only half of the participants considered the video helped them to answer the questions regarding 
their muscles during the test, with the other half considering it of no help. A possible explanation 
for this is that the video did not show a good angle of the tester’s position in the video. In order 
to show all the muscle parts that needed to be tested, the lens angle had to be changed often when 
recording. This could cause the participants getting lost when watching the video. Another rea-
son could be that it was hard for the participants to correlate their experience well with what they 
saw in the video. This may have impact on participants’ recall of their test experience. 
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CHAPTER 5.    CONCLUSION 
From all the results, the summary of this study can be divided into three aspects.  
Gender difference has no impact on the concern of the features of the drill, the preference 
of best, worst and purchasing selection of the drill, and the total evaluation of the drill. However, 
the results may be different if the sample size is large enough and many personal factors are con-
sidered. 
In this study, participants preferred the questionnaire with image assistance because they 
believed the images helped them directly and exactly locate the muscle parts the questions refer-
enced. It helped them save time to complete the whole survey. The questionnaire with video as-
sistance was not preferred by half of the participants in this study. They did not believe it helped 
them to better answer the questions in the survey. Therefore, the high-fidelity (video) survey is 
not the best solution. The recommended questionnaire form was to have the questions with im-
age assistance to descript the terms in research field, which helped participants visualize the 
questions and cleared their minds about what the questions asked.  
Lastly, in a process of helping customers select a product, a good questionnaire may not 
change a customer’s mind about a product preference, but it can help a customer make a reason-
able and highly-educated product choice when necessary.  
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CHAPTER 6.     FUTURE WORK 
Although we looked into people’s perception of using drills, we only asked the partici-
pants to hold the drill in one position during the test. This was limiting for participants to get fa-
miliar and know well about how to use the drill. Also, the lumber’s texture used in this study was 
unstable. This could be one of the factors that influenced participants’ experience of using drills.  
Future work could consider allowing more positions to let the participants hold the drills, 
such as squatting position, half squatting position or sitting position. More positions could pro-
vide participants more opportunities to feel the change of their muscles during the process of us-
ing drills. In addition, to minimize the likelihood that participants use different degrees of force 
when using drills, other stable materials could be used as the bases to drive screws. 
Future work also could be setup based on scientific and technological development. 
Higher technology perhaps can provide more options to help users on product selection and deci-
sion making in the purchasing process. It would also bring more possibilities to the measurement 
of user satisfaction.  
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APPENDIX A: LIST OF TABLES 
Table A1. Independent Variables and Dependent Variables 
 
 
Condition
Independent 
variable
Independent variable level Dependent variable Dependent variable level
Gender - Feature Concern -
Gender - Drill Preference -
Gender
Drill
Survey method
1. Classic survey 
2. Survey with images
Spend Time (s) -
Survey method
1. Classic survey 
2. Survey with images
3. Survey with images and videos 
Help on Understanding
1. Help understand
2. no help understand
Survey Influence test type 
1. Drill alone
2. Drill With survey
Drill preference -
Survey Method 
Comparison
Gender Difference 
Comparison
Total Score
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APPENDIX B: LIST OF FIGURES 
 
Figure B1. Milwaukee 2702-20 
 
Figure B2. Makita XPH12 
 
Figure B3. Porter Cable PC1801D 
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Figure B4. Lumbers 
 
Figure B5. Screw 
 
Figure B6. Glove & goggle 
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Figure B7. Experiment Procedure Flowchart 
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Figure B8. Features Concern by Gender (using drill) 
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Figure B9. Features Concern by Gender (purchasing drill) 
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Figure B10. Best Drill Selection 
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Figure B11. Major factors in consideration of best drill selection 
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Figure B12. Worst Drill Selection 
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Figure B13. Major factors in consideration of worst drill selection 
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Figure B14. Drill Selection on Purchasing 
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Figure B15. Total Score of Each Drill (Mean Different) 
 
Figure B16. Residual Distribution of Total Scores 
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Figure B17. Total Score of Each Drill (p-value) 
 
Figure B18. Classic and Image Assistance Survey Method Spend Time Before the Test 
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Figure B19. Classic and Image Assistance Survey Method Spend Time After the Test 
 
Figure B20. Classic and Image Assistance Survey Method Spend Time Only After the Test 
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Figure B21. Participants’ Understanding by Survey Method 
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